FOXM1 promotes tumor cell invasion and correlates with poor prognosis in early-stage cervical cancer.
The forkhead box M1 (FOXM1) transcription factor plays crucial roles in regulating the proliferation, differentiation, and transformation of cells. Overexpression of FOXM1 is associated with a variety of aggressive solid carcinomas, including cervical cancer. However, the precise role and molecular mechanism responsible for the aggressive action of FOXM1 in cervical cancer remain unclear. This study investigated the cellular and molecular aggressive function of FOXM1 in cervical cancer. The FOXM1 gene and protein expression profiles were determined by quantitative polymerase chain reaction, Western blotting and immunohistochemical staining, and other cellular and molecular approaches including gene transfection, short hairpin RNA interference (RNAi), and wound-healing, migration, and invasion assays. FOXM1 expression was significantly up-regulated at both mRNA and protein levels in early-stage cervical cancer, compared to cervical intraepithelial neoplasia and normal cervical tissues. High levels of FOXM1 expression were significantly associated with aggression in cervical cancer, and were an independent prognostic factor for poor survival in early-stage cervical cancer patients. Moreover, enforced expression of FOXM1 increased migration and invasion of cancer cells, whereas RNAi-mediated knockdown of FOXM1 had the opposite effect. In addition, up-regulation of FOXM1 increased the expression of matrix metalloproteinase-2 (MMP-2) and MMP-9 in vitro and in vivo, and activated the Akt/glycogen synthase kinase-3β/Snail pathway, resulting in the promotion of migration and invasion of cervical cancer cells. These results suggest that FOXM1 up-regulation is associated with poor prognosis in early-stage cervical cancer, and therefore it may act as a prognostic marker and a new potential target for cervical cancer treatment.